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Disclosure  to  Promote  the  Right  To  Information 

Whereas  the  Parliament  of  India  has  set  out  to  provide  a  practical  regime  of  right  to 
information  for  citizens  to  secure  access  to  information  under  the  control  of  public  authorities, 
in  order  to  promote  transparency  and  accountability  in  the  working  of  every  public  authority, 
and  whereas  the  attached  publication  of  the  Bureau  of  Indian  Standards  is  of  particular  interest 
to  the  public,  particularly  disadvantaged  communities  and  those  engaged  in  the  pursuit  of 
education  and  knowledge,  the  attached  public  safety  standard  is  made  available  to  promote  the 
timely  dissemination  of  this  information  in  an  accurate  manner  to  the  public. 


Mazdoor  Kisan  Shakti  Sangathan 
"The  Right  to  Information,  The  Right  to  Live'' 


IS  3661  (1966):  Farm  Milk  Cooling  Tanks  [FAD  19:  Dairy 
Products  and  Equipment] 


Jawaharlal  Nehru 
'Step  Out  From  the  Old  to  the  New" 


aj^&vi  iJii^s:y>K^  isb^^ni^seg 


:<>5&i|  mT'5K^5?::5:^>^i»l 


K^^^iXSVCd^ 


Satyanarayan  Gangaram  Pitroda 
Invent  a  New  India  Using  Knowledge 


Bhartrhari — Nitisatakam 
''Knowledge  is  such  a  treasure  which  cannot  be  stolen" 


^'^^^r 


k 


BLANK  PAGE 


^*-^^^ 


PROTECTED  BY  COPYRIGHT 


IS :  3661  -  1966 
(  Reaffirmed  1976  ) 

Indian  Standard 

SPECIFICATION  FOR 
FARM  MILK  COOLING  TANKS 


Thiixi  Reprint  OCTOBER  1993 
(  Incorporating  Amendment  No.  J  ) 

UDC     637-133. 1:621. 642,3 


©Cofj^righi    1976 

BUREAU    OF   INDIAN   STANDARDS 

MANAK  BHAVAN,  9  BAHADUR  SHAH  ZAFAR  MARG 

NEW  DELHI  110002 

Gr4  Sephmber  1976 


IS :  3661  -  1966 

Indian  Standard 

SPECIFICATION  FOR 
FARM  MILK  COOLING  TANKS 

Dairy  Industry  Sectional  Committee,  AFDC  12 

Chairman  Represcntiti!^ 

I)r  K.  C.  Sen  Indian  Dairy  Science  Association,  Hangalorc 

At  embers 

AOBICULTURAL  Markktino  Ad-     Directorate  of  Marketing  &   Inspection   (  Minislrv  of 
viSRR  TO  THK  (government  OF  Food,    Agriculture,    Community     Development 

India  and  Co-operation  ),  Nagpur 

Shri  V.  Chandramouly  [Alternate) 
Shri  B.  R.  Bkdekar  Hindustan  Milkfood  iManufacturers  Limited,  Nabha 

SiiRi  I.  C.  E.  Dabson  (  Alternate) 
Shri  H.  M.  Dalaya  Kaira  District  Co-operative  Milk  Producers'   Union 

Ltd,  Anand 
1:)r  J.  D.  Contractor  (  Alternate  ) 
Shri  C.  D.  Dastoor  Larsen  &  Toubro  Ltd,  Bombay 

Shri  H.  W.  Ramchandani  (  AUernate  ) 
Vr  N.  N.  Dastur  National  ]:)airy  Research  Institute,  Karnal 

Dr  C.  p.  Anantakrishnan 
(  Alternate  ) 
Shri  V.  A.  Datar  Vulcan-La\al  Ltd,  Bombay 

Shri  A.  Devariya  (  Alternate  ) 
Director  Directorate  of  Military  Farms,  Army  Headquarters 

Assistant  Director,   Mili- 
tary Farms  (  Tech  )  (  Alternate  ) 
Executive  Health  Officer  Municipal  Corporation,  Bombay 

Municipal  Analyst  (  Alternate  ) 
Col  a.  G.  Febkandes  Food       Inspection       Organization,       Quartermaster 

Generars  Branch,  Army  Headquarters 
Lt-Col  N.  G.  C.  Ienoar  (  Alternate ) 
Shri  G.  S.  Godbole  Dairy   Development    Commissioner,   Government  of 

Maharashtra 
Shri  Y.  V.  Salpbkar  (  Alternate) 
Db  K.  K.  Iya  Ministry  of  Food,  Agriculture,  Community  Develop- 

ment and  Co-operation 
Shri  G.  Gopinath  (  Alternate  ) 
COL  P.  C.  Khanna  Technical    Standardizartion    Committee,    Foodstuffs 

(  Ministry   of    Food,    Agriculture,    Community 
Development  and  Co-operation  ) 
Dr  S.  S.  Phatak  (  Alttrnate ) 
Shri  A.  R.  A.  Krishnan  Defence     Production     Organization     [  Ministry     of 

Defence  (  DGI  )  ] 
SuRi  K.  P.  Sinoh  {MltirnaU) 
Dr  A.  P.  Mahadbvan  Hindustan  Lever  Ltd,  Bombay 

Dr  K.  K.  G.  Menon  (  AUirnalt  ) 

(  Continued  on  page  2  ) 

BUREAU    OF   INDIAN     STANDARDS 

MANAK    BHAVAN.    9    BAHADUR    SHAH    ZAFAK    MARC 
NHW  DELHI  110002 


IS  :  3661  .  1966 

[  Lonlinvcd  from  pat^c  I  ) 

Members  Representing 

Milk  Commissiovek  Milk  Commissioner,  Madras 

Skhi  p.  \  iswanatha  Mknon 
(  Alternate  ) 
Siini  S.  N.  MiTRA  Crntial  Footi  Laboraioiy,  Calcutta 

Sinu  H.  K.  MuKTiiy  Indian  Aluminium  Co  Ltd,  CalcuKa 

Shut  N.  GoPAii  Krishnan  (  Allonate  ) 
Sifiti  ];.  )•:.  Nakoeli  N('stlc\s  Products  [  India)  Ltd.  New  Delhi 

Shki  F.J.  Ryan  (  AiUrnnir  '\    . 
SiiRi  J.  Padmanakttan  The  A.  P.  \'.  Engineering  Co  Ltd,  Calcutta 

SiiRi  J.  G.  Brown  (  Allcrnatc  ) 
Smri  S.  Ramaswamy  Directorate  General  of  Technical  Development 

Ou  R.  S.  Srivastav.a  Central  Committee  for  Food  Standards  (  Ministry  of 

Health  ) 
SiiRi  P.  Jaxardan'a  AiYAR  (  Alternate) 
1)r  M.  Swaminathan  C'entral     Food     Technological     Research     Institute 

(CSIR),  Mysore 
SiiRi      M.      R.      Chaxdra- 
SKKHARA  (  Alternate) 
Shri  R.  H.  Variava  Poison  Limited,  Bombay 

SiiRi  B.  P.  Palkhiwalla  (Aliernafe) 
Dit  I.  S.  \'erma  Dairy  Technology  Division,  Naiional  Dairy  Research 

Institute,  Karnal 
Shki  NL  R,  Sjiimvasax  (  Alternate  ) 
SuRi  James  N.  Warner  In  personal  capacity  (  Allahabad  Agricultural  Institute, 

Allahabad ) 
Dr  Hari  Brag  wan,  Director  General,  ISI  (  Ex-officio  Af  ember  ) 

Deputy  Director  (  Agri  &  Food  ) 

Secretary 

SuRi  \'.  S.  Mathur 

Assistant  Director  ( Agri  &  Food  ),  ISI 

Dairy  Equipment  Subcommittee,  AFDC  12:1 

Convener 
Shri  V.  H.  Shah  Kaira  District  Co-operative  Milk  Producers*  Union 

Ltd,  Anand 

Members 

Shri  D.  G.  Shah  {Alternate  to 
Shri  V.  H.  Shah  ) 
Shri  C.  G.  Amin  Alembic  Glass  Industries  Ltd,  Baroda 

SHRi  B.  C.  Bagchi  National  Dairy  Research  Institute,  Karnal 

Shbi  M.  R.  Sbinivasan  (  AlUrnatt ) 
Bbio  B.  S.  Bajwa  Directorate  of  Military  Farms,  Army  Headquarters 

Shri  Shahid  Ali  (  Alternate ) 
Shri  A.  Basu  The    Aluminium    Manufacturing  Co  Private    Ltd, 

Calcutta 

Shri  P.  K.  Chattsrjeb  (  Aiternati ) 
Shri  V.  A.  Datar  Vulcan-Laval  Ltd,  Bombay 

(  Continued  on  page  16 ) 


IS  :  3661  -  1966 

c)  Capacity  of  the  tank;  and 

d)  Refrigerating  capacity  for  condensing  unit  shall  be  stated  in 
kcal/h  at  a  saturated  suction  temperature  designated  by  the 
manufacturer, 

11.1.1  Each  tank  may  also  be  marked  with  the  ISI  Certification  Mark. 

Note  —  The  use  of  the  ISI  Certification  Mark  is  governed  by  the  provisions  of  the 
Indian  Standards  Institution  (  Certification  Marks  )  Act  and  the  Rules  and  Regulations 
made  thereunder.  The  ISI  Mark  on  products  covered  by  an  Indian  Standard 
conveys  the  assurance  that  they  have  been  produced  to  comply  with  the  requirements 
of  that  standard  under  a  well-defined  system  of  inspection,  testing  and  quality  control 
which  is  devised  and  supervised  by  ISI  and  operated  by  the  producer.  ISI  marked 
products  arc  also  continuously  checked  by  ISI  for  conformity  to  that  standard  as  a 
further  safeguard.  Details  of  conditions  under  which  a  licence  for  the  use  of  the  ISI 
Certification  Mark  may  be  granted  to  manufacturers  or  processors,  #nay  be  obtained 
from  the  Indian  Standards  Institution. 
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AMENDMENT  NO.  2    JUNE  1992 

TO 

IS  3661 :  1966  SPECIFICATION  FOR  FARM  MILK 

COOLING  TANKS 


(  Page  11,  clause  622  )  —  Substitute  'water'  for  'milk'  wherever  it  appears 
in  the  clause. 


(FADC19) 


Reprography  Unit,  BIS,  New  Delhi,  JodU 
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Indian  Standard 

SPECIFICATION  FOR 
FARM  MILK  COOLING  TANKS 

0.    FOREWORD 

0.1  This  Indian  Standard  was  adopted  by  the  Indian  Standards  Institu- 
tion on  3  August  1966,  after  the  draft  finalized  by  the  Dairy  Industry 
Sectional  Committee  had  been  approved  by  the  Agricultural  and  Food 
Products  Division  Council. 

0.2  Tiie  farm  milk  cooling  tank  is  intended  to  cool  and  store  milk.  For 
the  purpose  of  this  standard  it  has  been  assumed  that  the  farm  milk  cooling 
tank  will  be  subjected  to  an  ambient  temperature  of  43^C . 

0.3  For  (he  purpose  of  deciding  whether  a  particular  requirement  of  this 
standard  is  complied  with,  the  final  value,  observed  or  calculated,  express- 
ing the  result  of  a  test,  shall  be  rounded  off  in  accordance  with  IS  :  2-1960*. 
The  number  of  significant  places  retained  in  the  rounded  off  value  should 
be  the  same  as  that  of  the  specified  value  in  this  standard. 


1.  SCOPE 

1.1  This  standard  lays  down  requirements  of  design,  construction  and 
performance  for  farm  milk  cooling  tanks  in  which  bulk  milk  is  cooled  and 
stored.  It  includes  the  tanks  which  arc  intended  for  use  at  a  place  where 
electricity  is  available  from  mains  supply  or  from  a  generating  set, 

2.  CAPACITIES 

2.1  Each  farm  milk  tan]c  shall  be  designated  by  its  rated  capacity.  This 
shall  be  the  volume  of  milk  which  the  tank  is  designed  to  operate  and  at 
which  it  shall  be  tested. 

2.1.1  The  tanks  should  be  designed  to  the  rated  capacities  of  500,  1  000 
and  2  000  litres. 

2.1.2  Actual  capacities  shall  be  determined  with  the  tank  filled  to  a 
level  of  60  mm  below  the  top  edge  of  the  inner  vessel  and  shall  agree  with 
the  corresponding  nominal  capacity  within  j;^  percent. 

♦Rules  for  rounding  off  riumcrical  values  ( revised ) . 
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3.  MATERIAL 

3.1  AU  component  parts  the  surfaces  of  which  come  into  contact  with 
milk,  shall  be  made  of  stainless  steel  conforming  to  designation  07Crl9Ni9 
in  Table  XXXIV  of  Schedule  V  of  IS  :  1570-1961*. 

3.2  All  other  parts  surfaces  of  which  do  not  come  into  contact  with  the 
milk,  shall  be  made  of  a  material  which  is  either  corrosion-resistant  or 
is  rendered  corrosion-resistant  by  a  suitable  preservative  treatment  on  a 
prepared  rust-free  surface. 

4.  TANK 

4.1  The  tank  shall  be  so  designed  that  all  surfaces  in  contact  with  milk  arc 
readily  accessible  either  in  their  position  or  after  dismantling  so  as  to  permit 
thorough  cleaning. 

4.2  The  height  from  the  underside  of  the  supporting  structure  ( chassis ) 
to  the  brim  of  the  inner  vessel  shall  not  exceed  1  200  mm. 

4.3  Inner  Vessel 

4.3.1  All  joints  shall  be  welded,  any  filler  rod  used  being  suitable  for  the 
parent  metal.  All  welds  shall  be  ground  Smooth  and  free  from  crevices. 
All  milk  contact  metallic  surfaces  of  th^e  inner  vessel  and  its  attachments 
shall  be  brought  to  a  finish  not  less  than  dull  polished. 

4.3.2  All  welded  joints  shall  be  free  from  porosity  and  brittlcness.  The 
joints  shall  be  well-dressed  and  finished  smooth,  particularly  those  joints 
which  come  into  contact  with  milk. 

4.3.3  The  inner  vessel  shall  be  provided  with  an  upstand  not  less  than 
15  mm  high.  The  breast  piece  round  the  inner  vessel  shall  3lopc  down- 
wards to  the  outside  of  the  tank  with  a  gradient  of  not  less  than  1  in  20. 

4.3.4  The  breast  piece  shall  be  of  stainless  steel  conforming  to  the  desig- 
nation 07Crl9Ni9  in  Table  XXXIV  of  Schedule  V  of  IS  :  1570.1961*. 

4.3.5  Any  permanent  attachment  to  the  inner  vessel  shall  be  welded 
with  fillet  radii  not  less  than  6  mm. 

4.3.6  Where  separate  from  the  sheathing,  the  bfcast  piece  shall  be  turned 
downwards  to  overlap  the  sheathing  by  not  less  than  15  mm. 

4.3.7  All  parts  of  the  innef  vessel  shall  drain  directly  to  the  outlet. 

4.3.7.1  In  vertical  cylindrical  tanks,    the  slope  of  the  chord   (or 
chords  )  from  the  internal  comer  at  the  bottom  of  the  vertical  sides  to  the 

♦Schedules  for  wrought  steels  for  general  engineering  purposes. 
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outlet  well  in  a  diametral  plane  shall  be  not   loss  than    1    in    15  to  the 
horizontal. 

4.3.7«2  Rectangular  tanks  with  shallow  V-I)()n()m  shall  have  a 
longitudinal  fall  not  less  than  1  in  25  combined  with  a  transverse  fall  to  the 
longitudinal  axis  also  not  less  than  1  in  25  to  the  horizontal. 

4.3.7.3  Rectangular  tanks  with  semi-cyhndrical  or  semi-eHptical 
bottoms  shall  have  a  longitudinal  fall  not  less  than  1  In  25  to  the 
horizontal. 

4.3.7.4  Rectangular  tanks  with  hopper  bottoms  shall  have  falls  to  the 
outlet  of  not  less  than  1  in  25  to  the  horizontal  at  any  point. 

4.3.8  Internal  corners  formed  round  the  bottom  of  the  inner  vessel  and 
outlet  well  shall  be  of  not  less  than  25  mm  in  radius.  Other  internal 
corners  shall  be  not  less  than  15  mm  in  radius. 

4.4  Thermal  Insulation 

4.4.1  The  sides,  ends  and  bottom  of  the  tanks  shall  be  insulated  to 
reduce  stray  heat  gains. 

4.4.2  The  amount  of  insulation  applied  shall  be  such  that  the  rise  in  the 
mean  temperature  of  the  content  of  a  full  tank  initially  at  4°C  over  a  period 
of  8  hours  in  an  ambient  temperature  of|43^C  shall  not  exceed  2°C. 

4.4.3  The  insulating  medium  employed  shall  be  non-hygroscopic,  non- 
settHng  and  shall  not  be  liable  to  displacement  during  transit  or 
service. 

4.4.4  An  effective  vapour  barrier  shall  seal  the  external  surfaces  of  the 
insulating  medium  and  prevent  the  ingress  of  moisture. 

4.3  External  Finish 

4.5.1  The  thermal  insulation  shall  be  provided  with  an  outer  casing 
made  of  mild  steel  painted  or  otherwise  made  rust-proof  or  of  stainless 
steel  to  exclude  water  from  the  insulation  and  to  provide  a  smooth  and 
hygienic  external  surface. 

4.5.2  Vertical  joints  in  the  outer  casing  shall  be  sealed  by  lapping. 
Cover  strips,  where  used,  shall  be  overlapped  by  the  breast  piece  at  their 
upper  ends  by  not  less  than  10  mm. 

4.5.3  Any  part  of  the  outer  casing  which  is  not  vertical  shall  drain 
effectively. 

4.6  Inspection  Openings  in  Breast  Piece  and  Sheathing 

4.6.1  Inspection  panels  or  apertures  of  sufficient  size  shall  be  provided 
to  facilitate: 

a)  inspection  of  the  ice-bank  coil  when  such  a  coil  is  provided,  and 

b)  access  to  thermoiUcter  sensitive  elements,  thermostats,  ice-bank 
controllers  or  other  components  for  inspection  Or  replacement. 
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4.6.2  In^ipfTtion  opening  in  nearly  horizontal  surfaces  in  breast  piece 

and  slicatliinL(  sliall  be  provided  with: 

a)  upstands  of  not  less  than  10  mm, 

]))  covers  with  downturncd  cdi;es  to  overlap  the  upstands  by  not  less 
than  f)  mm,  and 

(■)  co\<Ms  with  liandles  or  liftlnjT  knoljs. 

4.6.3  Inspection  openings  in  vertical  surfaces  in  the  sheathing  shall  be 
pr(>\i(lcd  with  covers  which: 

a)  are  overlapped  on  the  \ippcr  edge  by  15  mm, 

b)  oveilap  all  edges  except  the  upper  by  15  mm,  and 
cj  may  l^e  positively  retained  in  position. 

4.7  Tank  Supports 

4.7.1  The  tank  shall  be  provided  with  adjustable  or  rigid  supports,  the 
number  and  position  of  which  shall  be  adequate  to  carry  the  structure. 

4.7.2  When  the  tank  is  installed  these  supports  shall  be  readily  accessi- 
ble, and  shall  be  positi/Dncd  not  more  than  350  mm  from  the  nearest  tank 
wall,  unless  the  latter  is  curved  in  the  vertical  plane  to  give  access  to  the 
underside  of  the  tank. 

4.8  Bridge 

4.8.1  Any  bridge  or  bracket  required  to  be  supported  from  the  inner 
vessel  shall  be  welded  to  the  top  of  the  upstand  and  shall  not  exceed  a 
width  of  700  mm. 

4.8.2  The  sum  of  dimensions  of  tlie  remaining  clear  openings  into  the 
inner  vessel  shall  not  be  less  than  600  mm  measured  along  the  length  or 
diameter  of  the  inner  vessel. 

4.8.3  Bridges  covering  one  end  or  segment  of  a  tank  shall  be  inclined  at 
a  minimum  of  1  in  10  to  the  horizontal. 

4.8.4  All  bridges  and  apertures  therein  shall  be  provided  with  upstanding 
edges  not  less  than  10  mm  high,  except  that  apertures  smaller  than  75  mm 
in  diameter  may  have  upstands  not  less  5  mm  high.  Surfaces  shall 
be  sloped  to  discharge  any  accumulation  of  moisture  clear  of  the  open  tank 
top, 

4.8.5  Any  covers  shall  have  downturned  edges  to  overlap  the  upstands 
by  not  less  than  5  mm. 

4.8.6  Any  permanent  attachment  to  the  bridge  shall  bcwcldcd  with  fillet 
radii  of  not  less  than  6  mm. 
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4.9  Main  Covers  for  Inner  Vessel 

4.9.1  One  or  more  close  fitting  covers,  so  designed  as  to  lift  off  when 
desired,  shall  be  provided  for  openings  in  the  top  of  the  tank.  Covers  shall 
be  sloped  to  the  outside  to  provide  free  drainage  for  any  moisture  and  shall 
be  turned  down  at  the  outer  edge  to  overlap  the  upstand. 

4.9.2  Covers  shall  be  provided  with  means  to  support  them  in  the  open 
position.  Covers  shall  allow  easy  inspection  and  sampling  of  the  milk  and 
operation  of  the  outlet  control  and  dipstick  (  where  provided  ). 

4.9.3  Covers  shall  be  of  stainless  steel  conforming  to  designation 
07Crl9Ni9  in  Tabic ,  XXXIV  of  Schedule  V  of  18:1570-1961*  or 
aluminium  alloy  sheets  conforming  to  IS  :  737-1955t. 

4.9.4  All  apertures  shall  be  provided  with  upstanding  edges,  and 
separate  removable  covers  shall  be  provided  to  fit  over  the  apertures.  The 
upstand  shall  be  not  less  than  5  mm  for  apertures  up  to  75  mm  in  diameter 
and  10  mm  for  all  others.  Downturned  edges  of  aperture  cover  shall  be 
not  less  th^n  6  mm. 

4.9.5  Where  covers  are  intended  to  support  strainers  or  hoppers  for  milk 
reception,  the  design  shall  be  such  that  the  whole  of  the  body  of  the 
strainer  or  hopper  is  at  all  times  completely  above  the  level  of  the  milk 
when  the  tank  is  filled  to  a  level  30  mm  below  the  lowest  point  on  the 
upstand  of  the  inner  vessel,  and  the  covers  shall  have  sufficient  strength  to 
support  the  additional  loads  involved. 

4.9.6  All  handles  attached  to  covers  shall  be  external  and  unless  of 
integral  construction  shall  be  attached  by  welding  to  provide  smooth 
hygienic  surfaces. 

4.9#7  Internal  radii  of  covers  shall  not  be  less  than  6  mm. 

5.  TANK  FITTINGS 

5.1  Outlet 

5.1  •!  The  outlet  orifice  shall  be  of  50  mm  nominal  diameter,  substan* 
tially  horizontal  and  circular,  and  shall  be  situated  in  a  well  formed  at  the 
lowest  point  of  the  inner  vessel.  The  centre  of  the  orifice  shall  be  not  more 
than  100  mm  distant  from  the  wall  of  the  inner  vessel  for  tanks  of  shapes 
other  than  vertical  cylindrical  pattern  and  not  more  than  500  mm  for 
tanks  of  vertical  cylindrical  pattern. 

5.1.2  The  well  shall  be  not  less  than  25  mm  deep  at  the  outlet  orifice. 
If  circular,  the  diameter  shall  not  be  less  than  ICK)  mm  nor  more  than 

♦Schcflulcs  for  wrought  steels  for  general  engineering  purposes. 

fSpecification  for  wrought  aluniinium  and  aluminium  alloys,  sheet  and  strip  ( for 
general  engineering  purposes )  (  Since  revised  ). 
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200  mm.     If  elongated,  the  length  and  width  each  shall  not  be  less  than 
100  mm  nor  more  than  200  mm. 

5.1.3  The  outlet  pipe  shall  be  50  mm  diameter  stainless  steel  pipe 
(  see  IS  :  3382-1965*  )  and  shall  be  welded  to  the  inner  vessel.  If  not  of 
one  piece,  the  pipe  shall  have  not  more  than  one  joint  situated  externally 
and  m  an  accessible  position.     The  joint  shall  be  of  clean-in-place  type. 

5.1.4  The  bend  in  the  outlet  pipe  shall  have  a  mean  radius  of  not  less 
than  55  mm. 

5.1.5  The  outer  end  of  the  outlet  pipe  shall  emerge  from  the  casing 
substantially  horizontally. 

5.1.6  In  all  cases  the  oudet  shall  terminate  in  a  50.mm  ring  joint  male 
end  and  shall  be  provided  with  a  blank  cap  and  nut. 

5.1.7  The  outlet  pipe  shall  be  as  short  as  is  reasonably  practicable. 
Clearance  shall  be  provided  to  permit  the  use  of  a  union  nut  spanner. 

5.2  Outlet  Control 

5.2.1  The  outlet  shall  be  provided  with  a  control  consisting  either  of  a 
hygienic  cock  or  of  a  hygienic  plug  and  rod  device. 

5.2.2  The  arrangement  shall  be  such  that: 

a)  the^plug  does  not  need  to  be  clamped  in  position  in  order  to  seal, 

b)  means  are  provided  for  retaining  the  plug  and  rod  in  the  open 
position  clear  of  the  milk  agitator, 

c)  there  shall  be  no  detachable  components  capable  of  passing  down 
the  outlet  of  the  tank. 

5.3  Agitator 

5.3.1  The  tank  shall  be  provided  with  a  stainless  steel  agitator  designed 
to  promote  effective  heat  transfer  and  to  effect  thorough  mixing  of  the  milk 
without  churning  the  milk  fat,  or  spillage  of  milk  at  any  filling  level  up  to 
30  mm  below  the  lowest  point  on  the  upstand  of  the  inner  vessel. 

5.3.2  All  welds  on  agitator  blades  and  shafts  shall  have  fillet  radii  of 
not  less  than  6  mm.  All  surfaces  of  the  blades  and  shafts  shall  be  readily 
accessible  for  cleaning.  Surfaces  other  than  vertical  shall  be  avoided  where 
possible. 

5.3.3  The  agitator  shaft  shall  incorporate  a  coupling  above  the 
maximum  milk  level,  whereby  the  blade  assembly  may  be  removed  from 
the  tank  for  cleaning. 

^Specification  for  stainless  steel  milk  pipes  and  fittings. 
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5.3.4  Jn  case  of  tanks  where  the  agitator  drive  unit  is  mounted  on  the 
inner  vessel  cover,  the  blade  of  agitator  shall  become  readily  accessible 
when  the  cover  is  raised, 

5.3.5  The  agitator  shaft  ^hall  be  provided  with  a  vrtraclablc  deflecior 
between  the  drive  units  and  the  bridge  or  cover  over  the  inner  vessel. 

5.3.6  The  deflector  shall  be: 

a)  of  synthetic  rubber  or  other  suitable  material, 

b)  of  a  close  fit  on  the  shaft,  and 

c)  so  designed  that  in  its  lower  position  the  aperture  round  the  sliaft 
is  closed. 

5.3.7  The  design  of  the  shaft,  deflector  and  aperture  shall  be  such  that 
these  components  are  readily  accessible  for  cleaning  above  and  below  the 
bridge  of  cover. 

5.3.8  The  design  of  the  agitator  shall  be  such  that  it  shall  operate 
effectively  when  the  tank  contains  15  percent  or  more  of  its  rated  capacity. 

5.3.9  The  performance  of  the  agitator  shall  be  such  as  to  produce 
throughout  the  content  of  the  tank  filled  to  100  percent  rated  capacity  a 
buttcrfat  distribution  uniform  to  within  ±0*05  of  butterfat  percentage 
(see  IS:  1224-1958*)  after  operation  for  not  more  than  four  minutes  in 
milk  that  has  been  cooled  to  4°C  and  has  then  remained  undisturbed  for 
six  hours. 

5.4  Milk  Thermometer 

5.4.1  The  tank  shall  be  provided  with  a  vertical  immcrscd-stcm  liquid- 
charged  dial  thermometer  having  external  stem  surface  of  polished 
stainless  steel. 

5.4.2  The  temperature-sensitive  portion  of  the  thermometer  shall  be  so 
disposed  that  accurate  indications  arc  given  when  the  tank  contains 
15  percent  or  more  of  its,  nominal  capacity. 

5.4.3  The  diameter  of  the  dial  shall  not  be  less  than  100  mm  and  the 
scale  shall  extend  from  not  more  than  1  °C  to  not  less  than  40®C.  The 
scale  shall  have  not  more  than  range  10  deg  per  25  mm  of  scale  length. 

5.4.4  The  indicating  head  of  the  instrument  shall  be  robust  and  scaled 
to  prevent  ingress  of  dust  or  moisture. 

5.5  Milk  Thermostat 

5.5.1  The  tank  shall  be  provided  with  a  vertical  immerscd-stcm,  liquid- 
charged  thermostat  for  control  of  the  cooling  system,  having  external  stem 
surfaces  of  polished  stainless  steel. 

*  Determination  of  fat  in  whole  milk,  evaporated  (  unsweetened )  milk,  separated  milk, 
skim  milk,  buttermilk  and  cream  by  the  Gerber  method. 
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5.5.2  The  temperature-sensitive  portion  of  the  thermostat  shall  be  so 
disposed  that  the  instrument  operates  correctly  when  the  tank  contains 
15  percent  or  more  of  its  nominal  capacity. 

5.5.3  The  thermostat  contacts  shall  open  at  a  milk  temperature  of  4®C 
(with  tolerance  I  O^^C  and  — 2*^0)  in  the  ambient  temperature  as  to 
ensure  that  the  temperature  of  any  part  of  the  milk  does  not  exceed  9®C. 

5.5.4  The  operating  head  shall  be  robust  and  sealed  to  prevent  the 
ingress  of  dust  or  moisture. 

5.6  Combined  Milk  Thermometer  and  Thermostat  -^  The  tank  shall 
be  provided  either  with  a  separate  milk  thermometer  and  milk  thermostat 
as  described  in  5.4  and  5.5  or  with  a  combined  milk  thermometer  and 
thermostat. 

5.7  Ice-Bank  Controller  —  Where  used,  ice-building  refrigeration 
systems  shall  be  provided  with  automatic  means  for  controlling  the  ice 
formation.  This  control  shall  be  of  such  a  type  and  be  so  placed  that 
under  normal  operating  conditions  to  prevent  block  freezing  and  exertion 
of  pressure  into  the  inner  vessel.  The  controller  shall  operate  satisfactorily 
within  the  range  of — 1*^0  to  +40®G  in  the  ambient  temperature. 

5.8  Dip-Stick 

5.8.1  Each  tank  shall  be  provided  with  a  dip-stick  and  dip-stick  holder, 
and  a  datum  line  showing  the  position  of  the  dip-stick  relative  to  the  tank 
wall  shall  be  inscribed  on  the  tank  wall. 

5.8.2  The  length  of  the  dip-stick  shall  be  such  that  readings  may  be 
taken  up  to  10  percent  of  nominal  tank  capacity. 

5.8.3  The  surface  finish  of  the  graduated  face  shall  be  such  that  an 
accurate  indication  of  level  is  given  when  used  with  water. 

5.9  Opening  for  Chemical  Cleaning  —  The  tank  shall  be  provided  with 
one  or  mott  chemical  cleaning  devices  of  stainless  steel  on  the  top  of  the 
tank  so  as  to  facilitate  thorough  cleaning  of  the  tank. 

6.  REFRIGERATION 

6.1  The  refrigeration  system  may  be: 

a)  of  the  directly  refrigerated  type,  or 

b)  of  the  chilled  water  type. 

6.2  Doty 

6.2«I  Tanks  designed  for  cooling  and  storage  shall  have  refrigerating 
equipment  of  capacity  sufficient  to  perform  the  following  daily  duty,  all  ir^ 
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an  ambient  temperature  of  43°C  I  with  condenser: 

a)  Cool  100  percent  of  nominal  tank  capacity  from  38''C  to  4*^C; 

b)  Eliminate  all  stray  heat  gains;  and 

c)  Eliminate  heat  input  from  wash  water,  equivalent  to  the  addition 
to  the  cold,  empty  tank,  of  7 J  percent  of  nominal  capacity  at  a 
temperature  of  43X1when  brusned  around  for  15  minutes. 

6.2.2  Tanks  designed  for  cooling  and  storage  shall  have  the  following 
milk  cooling  performance  in  ambient  temperature  of  43°C: 

a)  The  mean  temperature  of  a  volume  of  milk  equal  to  60  percent  of 
the  capacity  of  the  tank  will  be  continuously  reduced  from  38**C 
to  lO^'C  in  2i  hours,  and  from  38''C  to  4°C  in  3^  hours,  the  tank 
initially  containing  40  percent  of  its  capacity  at  a  mean  tempera- 
ture of  4''C  and  then  receiving  the  60  percent  at  a  uniform  rate 
over  IJ  hours. 

b)  The  mean  temperature  of  a  volume  of  milk  equal  to  40  percent 
of  the  capacity  of  the  tank  will  be  continuously  reduced  from 
38^G  to  lO^'C  in  2^.  hours,  and  from  38^C  to  4''C  in  3}  hours,  the 
vessel  initially  having  been  empty  for  2  hours  following  washing 
with  water  at  43*'C|equivalent  to  7  J  percent  of  the  capacity  of  the 
tank  when  brushed  around  for  15  minutes. 

c)  The  mean  temperature  of  the  milk  having  been  reduced  to  4*^0 
or  less,  the  heat  gain  by  the  contents  of  the  vessel  which  may  be 
any  quantity  from  10  percent  to  tank  capacity,  is  limited  by  the 
operation  of '(he  cooling  equipment  or' by  virtue  of  the  insulating 
properties  of  the  tank  or  by  both  so  that  the  mean  temperature  of 
the  niilk  will  not  exceed  4**C  nor  will  the  surface  temperature  of 
the  milk  exceed  6**C  at  any  time. 

NoTK  —  The  period!  of  time  mentioned  above  include  the  filling  time. 

6.2.3  In  farm  tanks  incorporating  an  ice- bank  system,  the  inner  vessel 
shall  be  surrounded  with  an  external  jacket  on  the  body  and  the  bottom. 
This  jacket  shall  house  the  ice-building  coil  ( evaporator )  and  the  space 
shall  be  sulHcient  to  build  requisite  quantitv  of  ice  to  meet  the  require- 
ments of  performance  given  in  6.2.1  and  6.2.i.  The  jacket  also  shall  have 
a  water  inlet,  water  outlet,  overflow  pipe  or  air  distributor  pipe  with  con- 
nections to  the  air  supply  system,  that  is,  blower  of  compressor.  In  a  farm 
tank  constructed  for  cooling  mUk  by  direct  expansion,  the  jacket  shall 
surround  the  entire  bottom  of  the  vessel  and  such  part  of  the  body  as  is 
required  to  provide  the  necessary  heat  transfer  to  conform  to  the  perform- 
ance requirement  specified  in  6«2*1  and  6.2«2. 

6.3  Prevention  of  Freesing  of  Milk  —  Tanks  shall  be  so  constructed 
and  controlled  that  no  freezing  of  milk  takes  place  at  any  time. 
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6.4  Control  of  Milk  Temperature  —  The  milk  temperature  control 
system  shall: 

a)  start  and  stop  the  main  milk  cooling  operation  automatically; 

b)  operate  at  any  level  of  filling  down  to  10  percent  of  rated 
capacity: 

c)  terminate  the  main  milk  cooling  operation  within  the  range  4**C 
to  2^Q  at  any  milk  quantity  over  20  percent  at  ambient  tempera- 
tures between  —  S'^C  and  +I43''C; 

d)  prevent  the  milk  temperature  during  storage  in  |43°C  ambient 
temperature  from  reaching  9®C  at  any  point,  above  10  percent  of 
rated  capacity.  For  this  purpose  overnight  storage  shall  be 
assujmed  to  be  12  hours  and  day  time  storage  6  hours;  and 

e)  prevent  the  mean  milk  temperature  from  exceeding  4®C  during 
storage  under  the  conditions  laid  down  in  (d). 

6.5  Construction 

6.5.1  In  all  cases  of  direct  expansion  evaporators,  the  connection  of 
service  pipes  to  the  refrigerating  jacket  shall  be  by  compression  joint  or 
screwed  joint  as  appropriate  to  a  tail,  half  union  or  socket  welded  into  the 
jacket.     Brazed,  silver  soldered  or  soldered  joints  shall  not  be  used. 

6.5«2  Chilled  water  tanks  shall  be  provided  with  an  overflow  and  a 
drain  outlet  not  less  than  25  mm  in  diameter.  The  outlet  shall  be 
designed  to  prevent  water  from  running  provided  with  screw  type  plug 
along  the  underside  of  the  tank  during  emptying. 

6.6  Pressure  Testing 

6.6.1  Evaporators  to  be  charged  with  dichloridifluromcthanc  or  methyl 
chloride  shall  be  tested  with  air  or  gas  at  a  pressure  of  14  kg/cm*.  In 
cases  of  other  refrigerants  the  test  pressure  shall  not  be  less  than  the  vapour 
pressure  at  65*C. 

6.6.2  Chilled  water  tanks  and  jackets  shall  be  tested  for  leakage. 

6.6.3  After  pressure  testing  the  evaporator  systems  shall  be  cleaned, 
dried  and  sealed.  Chilled  water  shall  be  drained,  cleaned,  and  the  open 
ends  plugged. 

7.  CONTROL  SYSTEM 

7.1  The  control  system  shall  provide  automatic  operation  of  the  milk 
cooling  system  and  condensing  unit  if  the  tank  is  of  the  ice-bank  type. 

7.2  A  clearly  marked  duty  selection  switch  shall  be  provided  to  give 
*  AUTOMATIC  *  and  <  OFF  *  positions  for  the  milk  cooling  system  power 
supply. 
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7.3  For  directly-refrigerated  tanks  the  ^AUTOMATIC:'  posiiion  >luill 
provide  thermostatic  control  and  interlocking  of  tlie  compressor  and  milk 
agitator  motors  so  that  failure  of  either  shall  shut  down  the  oilur. 

7.4  For  chilled-water  tanks  the  *  AUTOMATIC  '  position  shall  prov  idc 
control  of  the  chilled  water  circulation  and  milk  agitator.  Interlocking; 
shall  he  provided  to  shut  down  the  milk  agitator  should  the  c  hilled  waioi 
agitation  or  circulation  pumps  fail. 

7.5  Over-riding  manual  control  switches  shall  be  provided  to  shorlcircui' 
milk  temperature  control  systems  and  a  neon  lamp  shall  indicate  when  thl^ 
switch  is  in  use. 

7.6  A  timing  switch  shall  be  provided  so  that  the  milk  agitator  may  he 
turned  on  by  the  tanker  operator,  and  be  maintained  in  operation  auto- 
matically for  a  minimum  of  2  minutes.  This  timing  switch  shall  \)v 
capable  of  operation  when  the  duty  selection  switch  is  in  the  'OFF' 
position. 

8.  ELECTRICAL  EQUIPMENT 

8.1  General  —  The  electrical  equipment  shall  be  of  adequate  capach\, 
and  shall  be  properly  installed. 

8.2  Motors 

8.2.1  Compressor  motors  shall  generally  be  of  the  totally  enclosed  ian 
cooled  type  except  that  when  condensing  units  are  installed  in  a  dry  and 
substantially  dustproof  location,  the  compressor  motors  may  be  of  the 
dripproof  protected  type. 

8.2.2  All  exposed  motors  shall  be  of  the  totally  enclosed  type. 

8.3  Starters 

8.3.1  Starters  may  be  individually  mounted  or  contained  in  a  unit  panel. 

8.3.2  In  cither  event,  starters  shall  be  amply  proportioned  and  proper 
protection  shall  be  afforded  against  excess  current. 

8.3.3  Starters  shall  br  enclosed  in  a  strong  metal  case  effeciivcty  sealed 
against  ingress  of  dust  or  moisture. 

8.4  Wiring 

8.4.1  All  permanent  wiring  installed  on  the  tank  or  associated  units 
shall  be  carried  out  using  PVC  cable  in  heavy  gauge,  screwed  galvanized 
steel  conduit  or  plastic  conduit,  or  in  minrral-insulated  copper-sheathed 
cable. 

13 
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8.4.2  Flexible  connections  shall  be  made  only  to  items  normally  mov- 
able in  service.  Such  flexibles  shall  be  PVG  insulated  cable  not  less  than 
24/0-20  mm  in  size  [see  IS  :  694  (Part  1  ).1964*  ]  and  earth  continuity 
conchiciors  shall  be  provided.  Flexibles  shall  be  protected  by  armoured 
PVC  fl(  \il)lo  conduit  properly  fastened  by  watertight  glands  at  each  end. 

8.5  Earthing 

8.5.1  The  chassis,  framework  and  the  fixed  parts  of  the  metal  casing  of 
I  lie  l<inks  where  used,  shall  be  piovided  with  two  separate  earthing 
trrnnnals.  These  terminals  shall  ])e  provided  over  and  above  all  other 
means  provided  for  securing  metallic  enclosures  (  armour  or  other  metallic 
roveriuL^s  )  of  current  carrying  cables. 

8.5.2  The  earthing  terminals  shall  be  readily  accessible  and  so  placed 
that  the  earth  connection  of  the  tanks  is  maintained  when  the  cover  or 
«my  other  movable  part  is  removed. 

8.5.3  The  earthing  terminals  shall  be  of  adequate  size,  be  protected 
against  corrosion  and  shall  be  metallically  clean.  Under  no  circumstances 
siiall  a  movable  part  of  the  enclosure  be  insulated  from  the  part 
(  arrying  the  earthing  terminal  when  the  movable  part  is  in  place. 

8.5.4  I'hc  earthing  terminal  shall  be  identified  by  means  of  the 
>'ign    '  _L,  '  marked  in  a  legible  and  indelible  manner  on  or  adjacent  to  the 

terminals. 

Note  —  For  details  (^f  earthing,  sec  IS  :  3043-19661. 

9.  STERILIZATION 

9.1  Tanks  may  be  sterilized  by  hot  water,  steam  or  by  hypochlorite  steriliza- 
tion (cold  sterilization)  depending  upon  the  manufacturers  operating 
instructions.  Manufacturers  shall  give  directions  on  the  cleaning  procedure 
to  be  used  in  the  operating  instructions  issued  with  the  tank. 

10.  FABRICATION 

10.1  The  farm  milk  cooling  tank  shall  be  fabricated  in  such  a  manner  as 
m  conform  to  the  requirements  laid  down  in  the  standard  (  2  to  9  ).  The 
design  of  a  typical  farm  milk  cooling  tank  is  shown  in  Fig.  1. 

11.  MARKING 

11.1  The  tank  shall  be  marked  legibly  and  permanently  with  the  following 
particulars: 

a)  Manufacturer's  name  or  trade-mark  or  initials; 

b)  Manufacturer's  identification; 

♦Specification  for  PVC  insulated  cables  {  for  voltage  up  to  1  100  V ):  Part  I  With  copper 
conductor  (  revised ) . 

tCode  of  pFactice  for  earthing  (  under  print), 
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BUREAU  OF  INDIAN  STANDARDS 


H99dquartert : 

Manak  Bhavan,  9  Bahadur  Shah  Zafar  Marg,  NEW  DELH1 110002 
Telephones  :  331  01  31  Teiegrama  : 

33113  75  (Common 

Regional  Offices  : 

Central  :  Marrak  Bhavan,  9,  Bahadur  Shah  Zafar  Marg. 

NEW  DELH1 110002 
•  Eastern        :  1/14  C.I.T.  Scheme  VII  M. 

V.I.P.  Road.  Manlktola,  CALCUTTA  700054 
Northern       :  SCO  445-446,  Sector  35.C,  CHANDK3ARH  1 60036 
Southern      :  C.I.T.  Campus,  IV  Cross  Road,  MADRAS  6001 13 
t  Western        :  Manakalaya,  E9  MIDC,  Marol,  Andheri  (East). 
BOMBAY  400093 
Branch  Offices  : 

Pushpak',  Nurmohamed  Shaikh  Marg,  Khanpur,  AHMADABAD  380001 
t  Peeriya  Industrial  Area,  1st  Stage.  Bangalore-Tumkur  Road. 

BANGALORE  560058 
Gangotri  Complex,  5th  Flbpr,  Bhadbhada  Road,  T.T.  Nagar, 

BHOPAL  462003 
Plot  No.  82/83,  Uwis  Road,  BHUBANESHWAR  751002 
Kalai  Kathir  Building,  6/48-A  Avanasi  Road,  COIMBATO RE  641037 
Quality  Marking  Centre.  N-H*  IV,  HAL,  FARIDABAD  121001 
Savitri  Complex,  116  G.T.  Road,  GHAZIABAD  201001 
53/5  Ward  No.  29,  R.G.  Barua  Road,  5th  fiy-lane, 

GUWAHATI  781003 
5-8-56C  L.  N,  Gupta  Marg.  (  Nampally  Station  Road  ) 

HYDERABAD  500001 
R14  Yudhister  Marg,  C  Scheme,  JAIPUR  i302005 
117/418  B  Sarvodaya  Nagar.  KANPUR  208005 

Plot  No.  A-9.  House  No.  561/63,  Sindhu  Nagar,  Kanpur  RoaO, 

LUCKNOW  226005 
Patliputra  Industrial  Estate.  PATNA  800013 

District  MJustries  Centre  Complex,  Bagh-e-Ali  Maldan. 
SRiNAtJAR  190011 

T.C.  No.  14/1421.  University  P.O.,  Palayam. 

THIRUVANANTHAPURAM  695034 
fnspection  Offices  (With  Sale  Point)  : 
Pushpanjali.  First  Floor,  205-A  West  High  Court  Road. 

Shankar  Nagar  Square.  NAGPUR  440010 
Institution  of  Engineers  (India)  Building,  1332  Shivaji  Nagar, 

PUNE  411005 


•Sales  Office  Calcutta  \9  at  6  Chowringhee  Approach, 
P.  0.  Princep  Street.  CALCUTTA 

t    Sales  Office  is  at  Novelty  Chambers,  Grant  Road.  BOMBAY 

t  Sales /OffkM  is  at  Unity  Building.  Narasimharaja  Square. 
3ANGAL0RE 
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Reprography  Unit,   BIS.  New  Delhi,   India 


